potentially confounding neurological dysfunctions. In their study with 100 postoperative patients without a known risk factor of POD, the incidence of POD diagnosed using CAM was 28 %. Their result suggested that the incidence of POD was common in patients after major surgery even without known risk factors. Major surgery might evoke a strong stress response. Recent studies provided the hypothesis that it may introduce postoperative delirium or cognitive dysfunction [9, 10] . As the authors have pointed out, prior studies have commonly been conducted in postoperative patients with known risk factors; their study is relevant and novel.
Another finding was a significant association of the use of thiopental with the risk of POD compared with propofol. Thiopental, a barbiturate class of drug, has effects on the gamma-aminobutyric acid (GABA) receptor [11] and propofol is also considered to act through potentiation of GABA receptor activity. Although their finding on thiopental may be skewed by the bias of patient characteristics and conditions which may cause anesthesiologists to choose thiopental rather than propofol, the potential action of thiopental on non-GABA-ergic ligand-gated ion channels, including the neuronal nicotinic acetylcholine receptor channels, may contribute to its association [12] .
Although there are potential hypotheses for the etiology and pathophysiology of POD including cholinergic inhabitation, serotonin deficiency, dopamine activation [13] , GABA activity [14] , and melatonin activity [15] , they are not fully understood [16] . This is one of the reasons why there are still just a few strategies for preventing POD [17] ; the use of dexmedetomidine in post-cardiac surgery patients [18] , multicomponent interventions, and antipsychotics. In this regard, further study should be warranted to develop a detailed understanding and preventive strategy for these postoperative complications.
Delirium is characterized by the acute onset of mental status or a fluctuating course and inattention and disorganized thinking or an altered level of consciousness [1] , which is common in critically ill patients [2] . Recently, the diagnosis of delirium is recommended by using the Confusion Assessment Method for the intensive care unit (CAM-ICU) [3] .
Postoperative delirium (POD) was defined as so because it occurs postoperatively. Although operation, anesthetics, and analgesics can contribute to POD, it is not just associated with emergence from anesthesia, but often occurs between postoperative days 1 and 3. Although POD is commonly recovered from within a short period of time [4] , patients with POD are more likely to die or develop dementia and require institutionalization [5] .
A number of risk factors are reported for POD, including older age, preoperative cognitive or functional impairment, decreased postoperative hemoglobin, markedly abnormal sodium potassium and glucose, the presence of alcohol abuse, noncardiac thoracic surgery, aortic aneurysm surgery, history of delirium, preoperative use of narcotics, low postoperative oxygen saturation, history of cerebrovascular disease, and untreated pain [6, 7] .
In a recent prospective observational study conducted by Saporito and Sturini [8] , they excluded patients with any known preexisting predisposing factor for POD; types of surgery, preoperative dementia, sensory deficits, requirement of psychotropic drugs, and alcoholism etc., and other
The known risk factors were defined at least a decade ago, and the patients' characteristics, types of operations, anesthetics, and analgesics were altered within this decade. According to this fact, and the finding reported by Saporito and Sturini [8] , a more comprehensive study including with and without "known risk factors" might be required as future study.
To concern the high incidence, the significant association with short-and long-term outcomes, the uncertainty of its etiology and pathophysiology and developing knowledge for its prevention and treatments, it is difficult to doubt that post-operative delirium is relevant outcome for perioperative patients from both clinical and research point of views.
